


AHHOTAUA
K paboueii mporpamme nmo matematuke s 10-11 kiaccon
Pabouas nporpamma o matemaruke juis 10-11 kiaccoB cocTaBiieHa Ha OCHOBE
e mporpammsl 1o ainredpe U HayajgaMm maremarndeckoro aHanusza 10-11 kin. A.I'. MopakoBu4 u 1ip.
e 1o reoMerpun 10-11 cocraBieHa Ha OCHOBE aBTOPCKOU mporpammel mop pemakuuen JI.C.
ATaHacsHa,
C y4eToM TpebOBaHMIl CIeIyIOINX HOPMAaTUBHBIX TOKYMEHTOB:
IIporpamMmer o6mmeoOpa3oBaTenbHBIX yapexaeHuii. Marematuka. 10-11 / Coct. bypmuctpoBa T.A. — M.
[poceemenne, 2016.)
QenepanpHOrO  TMEpeyHs  YYeOHMKOB, PEKOMEHIOBAaHHBIX MUHHCTEPCTBOM  00pa3oBaHUs
Poccuiickoit ®denepanunu K HCIIONIB30BAHHIO B 00pa3oBaTEILHOM IIpPOIECCE B 0OO0Ieo0pa3oBaTEIbHBIX
yupexaeHusx Ha 2021-2022 yueOHslii TO.

Yuebnuk: Aunrebpa W Havama MaTemMaTHdeckoro aHamm3a it 10-11  kimaccoB
o0mIeo0pa3oBaTeIbHBIX yupexkIeHuid (0a30Bbli U yriyOneHHsli yposan). / [lox pea. A.I'. Mopakosud u

np.//Mocksa Muemo3uHa, 2020

Yueonuk ['eomerpust 10-11 / aBrop JI.C.Atanacsu : M Ilpocsemenue, 2020r
Heaun

Wzyuenne mMaTeMaTHKH Ha CTYNCHH CPEIHErO MOJIHOTO OOpa3oBaHUsl HANPaBICHO Ha JIOCTHKEHHE
CIEAYIOLIUX 1ENeH:

* OBNaZeHHE CUCTEMOH MaTeMaTHYECKMX 3HAHUI M yMEHHH, HEOOXOAWMBIX Al MPUMEHEHUS B
HpaKTH‘ICCKOﬁ ACATCIIBHOCTH, U3YUCHUA CMCKHBIX OTUCHUIIIINH, IIPOJOJIKCHUA O6pa30BaHI/I$I;

* HMHTEJUIEKTyalbHOE pa3BUTHE, (HOPMHUPOBAHWE KAYECTB JIMYHOCTH, HEOOXOTUMBIX YEJIOBEKY IS
MOJIHOLICHHOW JKW3HU B COBPEMEHHOM OOIIEeCTBE, CBOMCTBEHHBIX MAaTEMaTHYECKOH JesITENbHOCTH!
SCHOCTH ¥ TOYHOCTH MBICIIH, KPUTHYHOCTH MBILUICHUSI, UHTYULNH, JIOTHYECKOT0 MBILUICHUS, 3JIEMEHTOB
ANTOPAUTMHUYECKON KYJIBTYPBI, MPOCTPAHCTBEHHBIX MPEACTABICHUH, CIIOCOOHOCTH K TPEOIOJICHHUIO
TPYJIHOCTEM;

* (hopMHpOBaHHUE MPEACTABICHUI 00 HAESIX U METOAAaX MaTEMAaTHKU KaK YHUBEPCAIBHOTO S3bIKa HAYKH U
TEXHUKH, CPEACTBA MOACTIUPOBAHUA SIBJICHUH B IIpOoLCCCOB;

* BOCIIUTAHUEC KYJIBTYPbl JHUYHOCTH, OTHOIICHUA K MATEMATUKE KaK K YaCThu 06HIe'-IeJ]OBe'—IeCKOﬁ
KYJIBTYPBI, UTparomieil 0coOyro pojib B 00IIECTBEHHOM Pa3BUTHH.

Oo0mas xapakTepucTHKa y4eOHOr0 peaMeTa

Maremarndyeckoe o0Opa3oBaHHE B CpeJHEW IIKOJE CKJIaAbIBAeTCS M3 CIEAYIONIMX COJIEpKATeNbHBIX
KOMIIOHEHTOB (TOYHBIE Ha3BaHUS OJIOKOB): anredpa M Hayala aHaInW3a; TEOMETPHS; 3JIEMEHTHI
KOMOWHATOPUKH, TEOPUH BEPOSITHOCTEH, CTATUCTUKU U JIOTMKH. B CBOEil COBOKYIHOCTH OHHM OTPa)KaroT
ooraTelii OIBIT 06yquI/151 MaTeMaTHKe B Hallel CTpaHC, YYHUTBIBAIOT COBPEMCHHBLIC TCHACHIINU
OTEYECTBEHHOW M 3apyOeHOH NIKONBI W TO3BOJSIOT PEan30BaTh IOCTABICHHBIC IMEpe]] IIKOJIbHBIM
oOpazoBaHueM 1end Ha HHGOPMALMOHHO €MKOM M TPakTHYECKH 3HAYMMOM Marepuane. ITH
COZACPKATCIBbHBIC KOMIIOHCHTBI, pa3BUBAACH HAa NPOTAXKECHUU BCEX JICT O6y‘~IeHI/I$I, €CTCCTBCHHbBIM 06pa30M
MIEPETIIETAIOTCA U B3aUMOJICHCTBYIOT B Y4EOHBIX Kypcax.

Anrebpa u Hayaja aHajuM3a HauelneHa Ha GOpPMUPOBaHHWE MAaTEMAaTHUECKOrO ammapara i peleHHs
3aJa4 U3 MaTeMaTuK{, CMEXHBIX IPEJIMETOB, OKPYKAIOLIeH peanbHOCTH. SI3BIK anreOphl Mo4epKUBaeT
S3HAYCHUC MATCMATHUKM KaK A3bIKa JJIA IMOCTPOCHUA MATEMATUYCCKUX MO)IGHCI)’I, IIpOLCCCOB U SIBIICHUM
peasbHOTro MUpA.

OO0u1eyueOHbIe yMEHUsI, HABBIKU M CIIOCOOBI 1eATEILHOCTH

B xone wu3yueHHMs MareMaTHKd B Kypce CTapllied MIKOJNBI ydalquecs MPOJODKAIOT OBJaJIeHHe
Pa3zHOOOpPa3HBIMHU CIIOCOOaMHU JIESITEITBHOCTH, TPUOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

- IPOBEICHHS JOKa3aTENbHBIX PACCYXKACHHUMH, JIOTHUECKOT0 00OCHOBAHUS BBIBO/IOB;

- HUCIIOJIB30BaHUA Pa3IMYHbIX SI3BIKOB MaTE€MaTuKu JJIA WITIOCTpAaIuu, HWHTCPIPETALUN,
apryMEHTAIMH U 10Ka3aTeNIbCTBa;

- pelleHHe LIMPOKOTO Kilacca 3aJady M3 pa3iIMyHbIX pPa3/eNoB Kypca, MOMCKOBOH M TBOPYECKOH
JeSITeIbHOCTH MPH PELICHUH 3a]1a4 TIOBBIILICHHON CIIOKHOCTH U HETHIIOBBIX 3a]1ay;

- IUIAHUPOBAaHUSI U  OCYUIECTBICHUS  AITOPUTMHUYECKOH  JEATEIbHOCTU:  BBIIOJIHEHUS U
CaMOCTOSITETIbHOTO COCTABJICHUS aJrOPUTMUYECKUX MPEANUCAHUH M WHCTPYKLUMH Ha MaTeMaTH4ecKOM
MaTepHa’e; UCIOIb30BaHUs U CAMOCTOSITEIBHOTO COCTABICHUS (JOPMYN Ha OCHOBE 0OOOIIEHHS YAaCTHBIX
CJIy4aeB U PE3yJIbTaTOB SKCIEPUMEHTA; BBIIIOJIHEHHS PAcYeTOB IPAKTUUYECKOI0 XapaKTepa;



- MOCTPOCHUS U HCCICAOBAHUS MATEMATHUYECKUX MOJENCH A OMUCAHUS U PEUICHUS MPUKIAIHBIX
3a/1a4, 3a7ad W3 CMEXHBIX NUCHUILIMH W peajbHOW JKM3HHU; MPOBEPKH M OICHKH PE3yJIETaTOB CBOCH
paboThI, COOTHECEHUSI UX C MTOCTABICHHOM 3a/1a4cii, C JIMYHBIM >KU3HCHHBIM OTIBITOM;

- CaMOCTOSTEJIBHON pa0OThl ¢ UCTOYHUKAMU WH(OpPMAIUY, aHau3a, 0000IICHNUS U CUCTEMAaTU3AIUN
MOTy4YeHHON MH(OPMAINH, HHTETPUPOBAHHUS €€ B INIHBIA OTIBIT.

Oo0s3aTeJBbHBIH MIHMMYM COJEPKaHNS OCHOBHOI 00pa3oBaTeJbLHON NMPOrpaMMbl

YuciioBble M OyKBEHHbIE BbIPAKEHU

Kopenp crenenn n>1 u ero cpoiictBa. CTeneHb C palMOHAIBHBIM IOKa3aTeleM M €€ CBOMCTBa.
Ilonstne o cremeHW ¢ JEHCTBUTENBHBIM TNOKa3aTeneM. CBOWCTBAa CTENEHH C JEHCTBUTEIBHBIM
MIOKA3aTeNeM.

Jlorapudm umcna. OcHOBHOe JorapudmMuUieckoe TOXAecTBO. Jlorapudm mpomsBeneHusi, 4acTHOTO,
CTETIeHH; IIEPeX0/i K HOBOMY OCHOBaHHUIO. J{eCATUYHBIN U HATYpaJIbHBIN JOrapu(MBbI, YUCIIO €.

IIpeoOpa3oBanus BBIPAKEHUH, BKIOYAOMMX apu(METHIECKUE ONEpalud, a TaKXKe OIepaluu
BO3BEJICHUS B CTEIICHb U JIOrapu(pMUPOBaHHUS.

Tpuronomerpus

CuHyc, KOCHHYC, TaHT€HC, KOTaHT'€HC NMPOU3BOJIBHOrO yria. PanmuanHas mepa yrna. CuHyC, KOCHHYC,
TAHI€HC M KOTaHreHc 4ucia. OCHOBHBIE TPUIOHOMETPHUYECKHE TOXAecTBA. DOpMyJbl NPHUBEICHHMS.
CuHyc, KOCHUHYC ¥ TaHT€HC CYMMBI U Pa3HOCTH JIByX yriioB. CHHYC M KOCHHYC ABOWHOTO yria. ®opmybl
nojoBuHHOTO yria. [IpeoOpa3oBaHMsT CyMMBI TPUTOHOMETPHUYECKMX QYHKIHMHA B MPOU3BEACHUE U
NPOM3BENEHUS B CyMMYy. BpIpaskeHHE TPUrOHOMETPHUYECKMX (DYHKUMH dYepe3 TaHI'CHC MOJOBHHHOTO
aprymenra. [IpeoOpa3zoBaHusI TPUTOHOMETPHUYECKUX BBIpakeHWH. lIpocTeiimme TpuUrOHOMETpHYECKHE
ypaBHEHUS U HEPaBEHCTRA.

ApKCHHYC, apKKOCHHYC, apDKTaHI'€HC, apPKKOTAaHI€HC.

DyHKINHU

Oynknun. O0MacTh ONpeneICHUs U MHOXKECTBO 3HaueHui. ['padux pynkuuu. [Toctpoenne rpadukon
GyHKIUH, 3aJaHHBIX pa3NWYHBIMH criocoOamu. CBolcTBa (YHKIMHA: MOHOTOHHOCTb, YETHOCTh |
HEYETHOCTb, MEPUOIUYHOCTh, OTPaHNUEHHOCTh. [IpoMeKyTkr Bo3pacTaHus M yObIBaHUs, HAUOOIbLIEE U
HavMeEHbIIlee 3HAUCHHS, TOUKH dKCTpeMyMa (JIOKaJTbHOTO MakCMMyMa M MUHUMyMa). BzanmMHo oOpaTHbIe
¢yukimn. O0JIacTh ONpeIeeHrs U 001acTh 3HaYeHHI 00paTHOH QyHKIuuU. ["paduk oOpaTHOM QyHKIINY.
Haxoxnenve ¢pyHKIMH, 00paTHOW JaHHOM.

Tpuronomerpuueckue (QGyHKOUM, UX CBOMcTBa W TIpadUKd, NEPUOAUYHOCTH, OCHOBHOM IEPHO.
OO0patrHbie TPpUrOHOMETpHYECKHE QYHKIMH, UX CBOWCTBA U TpaduKH.
[lokazarenbHas (yHKIMS (KCIIOHEHTA), €€ CBONCTBA U TpaduK.
Jlorapudmuueckas GpyHkuus, e€ cBoiCTBa U TpaduK.
Hayana maTemaTu4eckoro aHajiansa

[TonsTre o mpenene mocaen0BaTeNbHOCTH.

[lonsatne o mnpou3BoAHOM (YHKIMH, (GUINUECKUA M TEOMETPHUUYECKHHA CMBICI MPOU3BOJHOM.
VYpaBHenune kacarenbHOW K Tpaduky ¢yHknuu. IIpou3BojHbIE CYMMBI, Pa3HOCTH, TPOU3BEJCHUS U
4yacTHOTO. [IpOM3BO/IHBIE OCHOBHBIX JIIEMEHTapHBIX (QYHKIWHA. [IpoM3BOAHBIE CIOXHOW M 0OpaTHON
¢yukuuii. Bropas npousBoanas. [Ipumenenne nmpou3BoAHON K UcCIeI0BaHUIO (QYHKIHUN U TIOCTPOSHUIO
rpa¢ukoB. Mcrnonp3oBaHue MPOM3BOJAHBIX NPH PELICHWH YpPaBHEHWH M HEPABEHCTB, NPU PpEIICHUU
TEKCTOBBIX, (DU3MUECKUX U TEOMETPUYECKHX 33/1a4, HAX0XKJICHUU HANOOIBIINX ¥ HAUMEHBIINX 3HAYCHHH.

[Tmomans kpuBonmuHEHHOW Tpamenuu. llorstume 006 ompenenenHoMm wuHTerpane. [lepBoobpasHas.
[lepBooOpazHbie 3neMeHTapHbIX QyHKIMHA. [IpaBuna Berauciaenus neppoodpasusix. @opmyna HeroToHa-
Jleii6Huna.

[Ipumeps! HCIIONB30BaHUS MPOWU3BOAHON JUIA HAXOXKACHHWS HAWJIYYIIEro pemieHUs B MPUKIIAJIHBIX
3agadax. HaxoskaeHue CKOpocTH JUIid mpouecca, 3agaHHoro (opmynoil wiu rpaduxom. [Ipumepst
NPUMEHEHUS HHTerpaia B QU3UKe U reoMeTpud. Bropas npousBojgHas 1 ee PU3HMUECKHA CMBICIT.

YpaBHeHHs1 M HEPaBEHCTBA

Pemenue pannoHanbHBIX, MMOKAa3aTElIbHBIX, JIOTAPUPMUYIECKUX YpaBHEHHH M HEpaBEHCTB. PemieHue
MPPaLMOHANBHBIX U TPUTOHOMETPUYECKUX YPAaBHEHUH W HEPABEHCTB.

OcHOBHbIE TIpPHEMBl DELICHUS CHUCTEM YpaBHEHUIl: IOJCTaHOBKA, anreOpandeckoe CI0KEHHE,
BBEJICHUE HOBBIX IIE€PEMEHHBIX. PaBHOCHMIBHOCTh ypaBHEHHH, HEpaBEHCTB, cucTeM. PerieHue cucrem
YpaBHEHUH C JBYMs HEHM3BECTHBIMH MPOCTEHMIINX THUIOB. PelleHnWe cuCTeM HEpaBeHCTB C OJHOU
MepEMEHHOM.



Hcnonp3oBanue CBOMCTB U rpadukoB (YHKIMA TpH PEHICHHH YpaBHEHHWH M HEPAaBEHCTB. MeTon
uHTEepBaNOB. M300pakeHWe Ha KOOPAWMHATHOW IUIOCKOCTH MHOXKECTBA pPEIICHUN ypaBHECHUN W
HEPABEHCTB C JIByMsI IEPEMEHHBIMU U MX CHUCTEM.

[IpumeHeHne MaTeMaTHMYECKUX METOJOB U1 pEUIEHHMsS COACPKATeNbHBIX 3alad U3 Pa3INYHBIX
obnacrell HAyKH W MpakTUKA. MHTEpIpeTarus pe3ynpraTa, yueT pealbHbIX OTpaHuIeHUH.

Jj1eMeHThl KOMOMHATOPUKH, TEOPHUsI BEPOSITHOCTH

Tabnuunoe u rpaduveckoe NpeAcTaBIeHIE JaHHBIX. YUCIOBBIE XapaKTEPUCTHKH PSIOB TaHHBIX.

[loouepennsprii M OMHOBpEMEHHBIN BHIOOP HECKONBKHX JJIEMEHTOB M3 KOHEYHOTO MHOKECTBA.
®DopMmymBl YMCla MEPEeCcTaHOBOK, COYETaHMMA, pa3MelneHuil. Pemenne komOnHaTOpHBIX 3amad. Dopmyra
ounoma HeroToHa. CBoiicTBa OMHOMHANBHBIX KOQPuuneHToB. Tpeyronsauk [lackans.

DJeMeHTapHbIe U CIOXKHBIE COObITHS. PaccMoTpeHne ciydaeB M BEpOSITHOCTh CYMMBI HECOBMECTHBIX
COOBITHI, BEPOATHOCTH MPOTHUBOIMONOXHOTO COObITHA. [loHSATHE O HE3aBUCUMOCTH COOBITHH.
BeposTHOCTD U cTaTHCTUYECKAs YacTOTa HACTYIUICHHS COOBITHSL.

I'eomerpus

[Ipsmple W TwIOCKOCTH B mpocTpaHcTBe. (OCHOBHBIE TIOHSATHS CTepEeOMETpHH (TOYKa, MpsiMast,
TUIOCKOCTh, TPOCTPAHCTBO). [loHATHE 00 aKkCHOMaTHYECKOM CIOCO0E TIOCTPOSHHS TEOMETPHH.

[lepecekaromuecsi, mnapaielbHbBIE W CKpEIIMBAIOIIMECS TpsAMBIE. YTON MEXIy NpSAMbIMH B
npocTtpancTBe. lleprneHauKyasipHOCTh MNpsAMBIX. [lapamienbHOCTh M MEPHEeHIUKYISIPHOCTh HPSIMON U
TUIOCKOCTH, TIPU3HAKH U CBOMCTBa. Teopema o Tpex mepneHaukynsapax. llepneHankynsp u HaKJIOHHAS K
IJIOCKOCTH. YTOJ MEXY NPSIMOMN U TUNIOCKOCTBIO.

[lapamienbHOCTh  MJIOCKOCTEH, MEepHNeHAMKYISIPHOCTh IUIOCKOCTEH, TIpU3HAaKW M CBOMCTBa.
JByrpaHHbIil yroJ, IMHEWHBII Yrojl ABYTPaHHOTO yIJIa.

PaccrosiHuA OT TOYKM [0 MIOCKOCTH. PaccTosiHME OT OpsIMOHM 1O IUIOCKOCTH. PaccTosiHMEe Mexay
MapauIeIbHBIMU IIOCKOCTAMU. PaccTosiHiE MEXTy CKPEIBAIOIUMHUCS MPSMBIMHU.

[TapannensHoe mnpoekTHpoBaHue. OpTOroHadbHOE MNPOEKTUpoBaHue. Ilinomane OpTOroHaNbHOU
MPOEKIINH MHOTOYTONFHUKA. 300paXkeHre MpocTpaHCTBEHHBIX (puryp. LleHTpaapHOE MPOEKTHPOBAHHE.

MHororpanHuky. BepmwmHbl, pebpa, TpaHM MHOrOrpaHHHMKA. Pa3BepTka. MHOTOTpaHHBIE YTIbIL.
Brimykisie MHOTOrpanHuky. Teopema Ditnepa.

[Ipu3ma, ee ocHOBaHUs, OOKOBBIE pedpa, BBICOTa, OOKOBas MOBEPXHOCTh. lIpsMas M HaKIIOHHAs
npusma. [IpaBunsHas npusma. [lapamnenenunen. Kyo6.

[Mupamuna, ee ocHoBaHWE, OOKOBBIE pebpa, BrICOTA, OOKOBas MOBEPXHOCTh. TpeyroipHas MUpaMusa.
[IpaBunpHas nmupamuaa. Y cedeHHAs MUPaMUIa.

Cummetpuu B KyOe, B mapaiieNienurnesie, B Mpu3Me U TUpaMuze.

[TonsiTre o cuMMeTpUH B MPOCTpaHCTBE (LIEHTpalIbHAs, OCeBasi, 3epKajbHas).

CeueHus MHOTOrpaHHUKOB. [locTpoeHue ceueHuil.

[IpencraBnenre o MpaBUIBLHBIX MHOTOTPAHHUKAX (TETPAdAp, KyO, OKTadAp, MOJEKadAp M HKOCAIP).

Tena m moBepxHocTH BpamieHus. Llumuaap m  KoHyc. YcedeHHBIH KoHyc. OCHOBaHUWE, BBICOTA,
0O0KOBas MOBEPXHOCTH, 00pa3yromias, pazsepTka. OceBble CeUeHUs U CEUEHHs MapajieIbHble OCHOBaHHUIO.

Ilap u cdepa, ux ceueHus. Dmwmic, runepOoia, mapadoiia Kak cedeHus koHyca. KacarembHas
TUIOCKOCTH K cdepe. Cdepa, BimcaHHasi B MHOTOIPAaHHHUK, cepa, OIMCaHHAs OKOJIO MHOTOTPaHHUKA.

Hunuaapuyeckue 1 KOHMYECKHE TOBEPXHOCTH.

OObBeMbI Ten U IIom@aan ux mnoBepxHocteil. [lonsaTue o0 oOoveme Tema. OTHOUIEHHE O0BEMOB
MOTOOHBIX TEJl.

dopmynel 00beMa KyOa, mapajuienenurnesa, Mpu3Mbl, MIHHIpa. PopMynsl 00beMa THpaMUIbl U
KoHyca. PopMyJIBl MJIOMIAIN MTOBEPXHOCTEN IMINHAPA U KoHyca. PopMyssl o0beMa I1apa U IUIOMIa i
cepsl.

Koopannaater u BexTOpsl. JlekapTOBBI KOOpPAWHATHI B MpOCTpaHcTBe. DOpMylia pacCTOSHUS MEXIY
JIBYMsI TOYKaMH. Y paBHEHHS cPephI U MII0CKOCTH. DOopMyIia pacCTOSIHUSL OT TOYKH JIO TUIOCKOCTH.

BexTopsl. Moayns Bekropa. PaBeHCTBO BekTOpoB. Cllo’K€HHE BEKTOPOB M YMHOXKEHHE BEKTOpa Ha
yhcno. Yron Mexnay Bekropamu. Koopaunatel BekTopa. CKalsipHOE TPOU3BENECHUE BEKTOPOB.
Konnmneapusie BekTopbl. PasznmoskeHne BeKTOpa MO JABYM HEKOJUIMHEAPHBIM BEKTOpaM. KOMILIaHApHBIC
BeKTOpHI. PaznoxeHue no TpeM HEKOMIUIAHAPHBIM BEKTOPaM.



